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1. THE RESEARCH PROBLEM 
Background 
Mexico has a l ong  h i s t o r y  as producer o f  sugarcane and beef 
c a t t l e .  T h i r t y  m i l  l i o n  tonnes o f  sugarcane are  grown annual ly  , w i t h  
70 p e r  cent  o f  the molasses product ion  being expor ted and 90 p e r  cent  
of  the  bagasse disposed as waste o r  burned. This i s  accompanied by a 
shortage of q u a l i t y  beef, domestic f l u i d  m i l k ,  w i t h  i nc reas ing  imports  
o f  m i  1 k powder. 
Much o f  t h e  sugarcane i n  Mexico i s  grown on cooperat i  ve farms 
( e j i d o s )  o r  on smal l  i n d i v i d u a l l y  owned farms. The income o f  these 
sugarcane producers i s  reduced by an i n e f f i c i e n t  processing sec to r  
based on outdated technology and inadequate capaci ty .  S i m i l a r l y ,  t h e  
compesino (smal l  farmer) w i t h  a few head o f  c a t t l e  must s e l l  h i s  
animals a t  an e a r l y  age and f o r  a low p r i c e  t o  t h e  l a r g e r  producer 
because he has l i m i t e d  resources and depends on the  l a r g e  producer as 
a non - ins t i  t u t i o n a l  source o f  c r e d i t .  
Mexican beef  and m i l k  p roduct ion  depends almost e n t i r e l y  on 
the  q u a n t i t y  and q u a l i t y  o f  a v a i l a b l e  pastures, w i t h  l i t t l e  i n t e n s i v e  
feeding. The average d a i l y  weight  ga in  i n  c a t t l e  i s  a t  most 400 t o  
500 grams per  day i n  t h e  wet season and i s  o f t e n  negat ive  i n  the  dry  
season. Trop ica l  grasses o f  low n u t r i t i v e  value, a s c a r c i t y  o f  cereal 
g ra ins ,  and a shortage o f  pasture i n  t h e  dry  season are the  mai n reasons 
f o r  these low growth ra tes .  
As e a r l y  as 1970, Cuban s c i e n t i s t s  repor ted  li ve-weight gains 
of 885 grams p e r  day i n  commercial f a t t e n i n g  systems, us ing h igh  l e v e l s  
o f  molasses i n  cornbination w i t h  urea as feed. I n  1973, research i n  
Barbados showed t h a t  when derinded cane s t a l k  was supplemented w i t h  
chopped cane tops, p r o t e i n  , urea, minera ls  , and v i  tami ns , i t was capable 
o f  support ing l i ve -we igh t  gains i n  H o l s t e i n  s teers  o f  up t o  one k i l o -  
gram p e r  day. The r e s u l t s  o f  t h i s  previous research, combined w i t h  
d ry  ma t te r  (35 tonnes per  hectare) ,  l e d  s c i e n t i s t s  concerned w i t h  
animal product ion i n  t h e  t r o p i c s  t o  recognize the  p o t e n t i a l  of feeding 
c a t t l e  w i  t h  sugarcane and i t s  by-products. 
1.2 P r o j e c t  Development 
I n  1973, the  D i r e c t o r  o f  Research o f  t h e  L ives tock  N u t r i t i o n  
P r o j e c t  a t  t he  Nat ional  Sugar Indus t r y  Commission (CNIA) and a group 
o f  u n i v e r s i t y  s c i e n t i s t s  presented a proposal t o  IDRC t o  study the  use 
o f  sugarcane and cane products as animal feeds. As t h e  o r i g i n a l  idea 
developed, t h e  ob jec t i ves  were expanded beyond n u t r i t i o n a l  b iochemist ry  
s tud ies  and t h e  encouragement o f  g r e a t e r  post-graduate t r a i n i n g  i n  
animal p roduct ion  t o  comparative economic s tud ies  o f  t h e  i n t m d u c t i o n  
6T new technologies f o r  t h e  conversion o f  sugarcane and sugar by-products 
i n t o  animal feeds. 
1.3 Object ives 
The s p e c i f i c  ob jec t i ves  o f  t h e  p r o j e c t  are: 
a) t o  develop c a t t l e  feeding systems which can make the  most . -  
e f f i c i e n t  use o f  sugarcane and cane products; 
b )  t o  develop and t e s t  systems by which t o  d i v e r s i f y  the  
e x i s t i n g  sugarcane i n d u s t r y  and t o  determine if low-qua1 i ty cane and 
cane be ing  ground i n  smal l  uneconomic m i l  1s can economical ly be d i r e c t e d  
i n t o  animal feed; 
c )  t o  study the  biochemical consequences i n  ruminants o f  d i e t s  
based l a r g e l y  upon sugarcane; 
d) t o  determine t h e  r e l a t i v e  economic b e n e f i t s  of the  a1 t e r -  
n a t i v e  uses o f  sugarcane a t  d i f f e r e n t  scales and under d i f f e r e n t  con- 
d i t i o n s  o f  processing and u t i l i z a t i o n ;  and, 
e )  t o  encourage post-graduate teaching programs i n  animal 
sciences. 
'The ob jec t i ves  o f  Phase I 1  were s i m i l a r  t o  those i n  Phase I 
w i t h  a  much s t ronger  emphasis on on-farm t e s t i n g ,  and an increase i n  
the l e v e l s  o f  m i l k  product ion. 
1.4 Reci p i e n t  I n s t i  t u t i o n s  
Although Mexico has a  l a r g e  a g r i c u l t u r a l  research and t r a i n i n g  
i nfras t r u c t u r e  re1 a t i  ve t o  o the r  L a t i  n  Ameri can count r ies ,  the var ious 
i n s t i t u t i o n s  have tended t o  f u n c t i o n  i n  i s o l a t i o n  i n  t h e  past.  The 
Mexi can Government, concerned p a r t i c u l a r l y  w i t h  t h e  independence o f  
u n i v e r s i t y  research ,. s e t  up the  Nat ional  Counci 1  o f  Science and 
Technology (CONACYT) i n  December 1970 t o  ac t  as "adv isor  t o  t he  Federal 
Government i n  t he  establ ishment,  ins t rumenta t ion ,  execut ion, and 
eva lua t i on  o f  n a t i o n a l  p o l i  c i es  o f  science and techno1 ogy". 
This p r o j e c t  i nvol  ved the  c o l  1  abo ra t i  on o f  s i  x i n s  ti t u t i  ons 
under the  o v e r a l l  coord ina t ion  o f  CONACYT which was t o  be t h e  on l y  
con t rac t i ng  agency w i t h  IDRC. Since t h i s  concept o f  i n t e r - i n s t i  t u t i o n a l  
cooperat ion i n  research was a  novel one i n  Mexico, a  Technical Advisory 
Commi t t e e  was es tab l ished t o  f a c i  li t a t e  coord ina t ion ,  comprising t h e  
program leaders i n  each o f  the  separate p r o j e c t  components, the p r o j e c t  
leader ,  and representa t ives  from the Nat iona l  Sugar Commission (CNIA) 
and the M i n i s t r y  o f  Hydrau l ic  Resources. I t  was t o  be the  bas ic  
decision-making uni t o f  t h e  p r o j e c t .  
The Nat ional  Autonomous U n i v e r s i t y  o f  Mexico, t he  lead ing  re-  
search u n i v e r s i t y  i n  the count ry ,  was l i n k e d  i n  t h i s  p r o j e c t  w i t h  the 
E m o n a l  I n s t i t u t e  o f  A g r i c u l t u r a l  Research ( INIA)  and the  Nat iona l  
I n s t i t u t e  f o r  L ivestock Research ( INIP)  , the  two government research 
agencies responsib le f o r  crop and l i v e s t o c k  research i n  Mexico. 
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Figure 1 
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CIEG (Quintana Roo T e r r i t o r i a l  Government) - t h e  development o f  feed- -i n g  systems f o r  p roduct ion  of beef and m i l k  from molasses and derinded 
cane. 
CNIA (Nat ional  Sugar Comnission) - research i n t o  t h e  use of  molasses, -
cane tops, bagasse p i t h  and surp lus  cane f o r  beef and m i l k  product ion. 
CNIA was replaced by t h e  Nat iona l  I n s t i t u t e  f o r  L ives tock  Research 
( INIP)  s h o r t l y  a f t e r  the  p r o j e c t  commenced. 
CAMPA (T ra in ing  and Improvement Centre f o r  Animal Product ion)  - 
research i n t o  the  use o f  molasses and sugarcane f o r  beef product ion. 
110-UNAM (B i  omedi ca l  Research I n s  ti t u  t e  of t h e  Nat iona l  Uni ve rs i  t y  of 
Mexico) - research i n t o  rumen m i  c rob i  01 ogy and b iochemist ry .  
CED-UNAM (Centre f o r  Development Studies a t  t h e  Nat iona l  Uni ve rs i  t y  
-0) - economi c eva lua t ion  o f  t he  data and f e a s i b i l i t y  of  the 
a1 t e r n a t i  ve proposed techno1 ogies. 
FMVZ-UNAM (Facul ty o f  Veter inary  Medi c ine  o f  t h e  Nat ional  Uni vers i  ty of 
Mexico) post-graduate t r a i n i n g  as a p a r t  o f  a l l  t h e  fo rego ing  
p ro jec ts .  
The p r o j e c t  i s  broadly based w i t h  p ro fess iona ls  drawn f r o m  a 
number o f  d i s c i p l i n e s  i n c l u d i n g  ve te r i na ry  medicine, agronomists, b i o -  
chemists and a g r i  cu l  t u r a l  economists w i t h  the 1 arges t component being 
ve te r i na ry  medicine. 
2. PROJECT PERFORMANCE 
2.1 Research Program 
There are b a s i c a l l y  four components i n  t h i s  p r o j e c t :  
a )  bas ic  research on biochemical techniques; 
b )  app l ied  research dea l ing  w i t h  beef and m i l k  product ion;  
c )  economic research geared t o  a s s i s t  t h e  s c i e n t i s t s ;  and, 
d) post-graduate and non-degree t r a i n i n g .  
The experiments were i n i t i a t e d  w i t h  some delays due t o  sho r t -  
ages o f  s t a f f ,  research graduates, and l ack  o f  some equipment. I n  
s p i t e  o f  the  d i f f i c u l t i e s ,  the experiments o f  Phase I were completed 
on schedule and a f ive-month extension was granted t o  f i n i s h  some 
t r a i n i n g  component on ruminants. Phase I 1  i s  progressing according t o  
plan. 
2.2 Techni ca l  Achievements 
I n  general,  t he  r e s u l t s  from Phase I are bo th  encouraging and 
i n t e r e s t i n g  i n  terms o f  d e f i n i n g  t h e  p o t e n t i a l  o f  sugarcane and cane 
by-products as feed f o r  beef  and d a i r y  c a t t l e .  The r e s u l t s  can be 
s umnari zed as f o l  1 ows . 
a) Several t r i a l s  have demonstrated t h a t  t he re  i s  no advan- 
tage i n  us ing derinded cane i n s t e a d  o f  whole chopped cane i n  terms o f  
l i ve -we igh t  gain and feed conversion i n  beef  c a t t l e .  Thus, i n  t h e  
absence o f  an economic use f o r  t h e  r i n d ,  i n c u r r i n g  the expense of de- 
r i n d i n g  equipment i s  n o t  j u s t i f i e d .  I t  was a l so  demonstrated t h a t  
p a r t i c l e  s i z e  o f  chopped cane ranging between 3 and 20 m i l l i m e t e r s  d i d  
n o t  a f f e c t  d a i l y  weight  gains. I n  a feeding t r i a l  o f  beef  c a t t l e  
conducted i n  l a t e  1974, i t  was shown t h a t  a l o c a l l y  made chopping 
machine ( cos t i ng  US$400) produced chopped cane t h a t  was more e f f i  c i e n t  
i n  terms o f  average d a i l y  weight  gain (615 grams p e r  day) than the 
derinded cane (582 grams pe r  day) produced by a much more expensive 
der ind iug  machine (US$35,000). I f  confirmed, these resu l  t s  should be 
o f  considerable i n t e r e s t  t o  C I D A  which i s  suppor t ing  a major research 
program on t h e  use o f  derinded sugarcane f o r  c a t t l e  use. 
b )  Research has shown t h a t  the  rumen fermentat ion process i s  
s t r o n g l y  i n f l uenced  by the  amino a c i d  composi t i o n  o f  the  d i e t .  Sugar- 
cane fermentat ion,  whether spontaneous o r  as a r e s u l t  o f  e n s i l i n g ,  can 
generate var ious l e v e l s  o f  a c e t i c  and b u t y r i c  ac ids which tend t o  
reduce vol untary in take.  Resul t s  have shown t h a t  spontaneous ferment- 
a i o n  i s  n o t  a major problem i n  t h e  d ry  seasons, b u t  sugarcane s i l a g e  
must i nc lude  amnonia a t  the  t ime o f  e n s i l i n g  o r  the  h igh  l e v e l s  of 
both a c e t i c  and b u t y r i  c  acids w i  11 r e s u l t .  A1 though b e t t e r  than un- 
t r e a t e d  s i l a g e ,  i t  i s  s t i l l  n o t  equal i n  q u a l i t y  when compared t o  
f resh l y  chopped cane. 
Related t o  the  fermentat ion problem, i s  t he  problem o f  t o x i c i t y  . - 
i n  animals ( o f t e n  manifested by b r a i n  damage) as a  r e s u l t  o f  a  h igh  
sugar d i e t ,  e s p e c i a l l y  one based on molasses. For tunate ly ,  i t  has been 
poss ib le  t o  determine the  l e v e l  o f  t o x i c i t y  i n  h igh  molasses d i e t s  and 
now i t  can be prevented by the  a d d i t i o n  o f  d i e t a r y  g lycer ine .  This  
statement must be q u a l i f i e d  though by s t a t i n g  t h a t  the complete under- 
s tanding o f  t h i s  process and i t s  economics w i l l  r e q u i r e  f u r t h e r  study. 
The n u t r i  t i o n a l  b iochemist ry  s tud ies  have demonstrated t h a t  
both the  q u a n t i t y  and q u a l i t y  o f  supplements i n  h igh  sugar d i e t s  are 
important .  Rice po l i sh ings  have been shown t o  g i ve  a  cons i s ten t  res- 
ponse i n  terms o f  vo lun tary  i n take ,  i n  d imin ish ing  the  t o x i c i t y  e f f e c t s  
o f  a  h igh  sugar d i e t  and i n  i nc reas ing  l i v e - w e i g h t  gain by us ing as 
l i t t l e  as 100 grams pe r  day on 13 ki lograms o f  sugar. 
'The appropr iate m i  x  o f  supplements i s  impor tan t .  Sugarcane 
supplemented w i t h  r i c e  po l i sh ings  w i thou t  urea r e s u l t e d  i n  no s i g n i -  
f i c a n t  li ve-wei gh t  gain, b u t  w i t h  the  addi t i o n  o f  35 grams o f  urea 
w i t h  every 1000 grams o f  d ry  mat ter ,  animals grew a t  almost 700 grams 
d a i l y .  Tests o f  sugarcane-based r a t i o n s  us ing n a t i v e  legumes (Leucaena 
and Ramon) as s  ubs t i  t u t e s  f o r  comrnerci a1 supplements show s i  gni fi cant 
reduc t ion  i n  costs (up t o  50 per  cent  o f  supplement cos ts )  . 
c)  'The I I B  has developed a  l i q u i d  anaerobic fermentat ion pro- 
cess us ing  a  mix ture  o f   
crop r e s i  dues ( i n c l  udi ng sugarcane bagasse). This has gradual l y  been 
scaled up from the l abo ra to ry  l e v e l  t o  a  p i l o t  p l a n t  capable o f  pro-  
ducing 60 tonnes o f  semi -so l id  product  p e r  month. Th is  product  which 
i s  c a l l e d  Biofermel , when fed  w i t h  pasture and a  smal l  concentrate 
supplement, has g i ven  d a i l y  weight  gains o f  over  2 pounds a  day i n  
450-pound c a t t l e .  An economic ana lys is  suggests t h a t  under commercial 
cond i t ions  i n  a  feed lo t ,  the use o f  Biofermel  might  make i t  poss ib le  
t o  reduce feeding cos ts -by  up t o  30 per  cent. On the  basis  of  these 
p re l im ina ry  observat ions (See Tab1 e  1  be1 ow) , the I I B  i s  c o l  1  abora t i  ng 
w i t h  a  comnercial f e e d l o t  running 500 heads o f  c a t t l e  rece i v ing  the  
Biofermel d i e t .  
I n  e a r l y  1977, an experiment was conducted using 50 per  cent 
Biofermel and 50 per  cent  concentrate. P re l im ina ry  t r i a l s  i n d i c a t e  
t h a t  m i l k  y i e l d s  were 5.5 per  cent  and b u t t e r f a t  content  6.5 per  cent 
h ighe r  than t h a t  achieved w i t h  a  s tandard corn-based r a t i o n .  
TABLE 1 
Economic Comparison o f  Biofermel w i t h  
Commerci a1 Contro l  Feeda 
Average d a i l y  feed Average dai  1 y Costs per  kg of 
costs per  head 1 i ve-wei gh t gai n 
( ' in pesos) (pesos/kg ) 
Control  8.70 1.168 7.448 
Biofermel 6.08 0.989 6.150 
a ~ h e s e  r e s u l t s  i n d i c a t e  a savings of 30 p e r  cent  i n  terms o f  d a i l y  
feed costs p e r  head and 17 p e r  cent  i n  terms o f  costs per  k i logram 
o f  1 i ve-wei gh t gai n. 
General ly , macro-economi c analyses of t he  techno log ica l  devel op- 
ment of t h i s  p r o j e c t  have been l i m i t e d .  This has been p a r t i a l l y  the 
r e s u l t  o f  the economics group emphasis on macro s tud ies  o f  the sugar 
and c a t t l e  i n d u s t r i e s  i n  Mexico and p a r t i a l l y  due t o  the  animal sc ien-  
t i s t s '  preference t o  develop and e s t a b l i s h  phys ica l  parameters of a 
new techno1 ogy before  making any socio-economi c eval  ua t ion .  
The ob jec t i ves  o f  Phase I 1  represent  a con t i nua t i on  o f  those 
i n  Phase I, b u t  w i t h  a much s t ronger  emphasis on t e s t i n g  the  app l i  ca- 
t i o n  of t he  technology. Most o f  t h e  r e s u l t s  o f  experiments performed 
i n  Phase I 1  have y e t  t o  be received i n  f i n a l  form, b u t  what seems t o  
show most promise i s  the development o f  an i n t e g r a t e d  pasture and 
feeding system i n  t h e  t rop i cs ,  w i t h  pas ture  being used i n  the  wet 
season and cane i n  the  dry season. Furthermore, sugarcane has shown 
i t s e l f  t o  be an important  supplement dur ing  the  r a i n y  season when the  
muddy cond i t i on  o f  t he  f i e l d s  does n o t  a l low the  animals t o  graze the 
pastures t o  s a t i s f y  t h e i  r n u t r i t i o n a l  requi  rements. 
2.3 Ins  ti t u t i  onal and Persor~nel Development 
I n  Phase I, twenty-two students were i nvo l ved  i n  t h e  p r o j e c t ,  
two of these working f o r  t h e i  r Ph.D8s and t h e  m a j o r i t y  o f  the  remainder 
f o r  t h e i  r M.Sc. 's. I n  a1 1 cases, t h e i  r t h e s i s  work was d i  r e c t l y  re -  
1ate.d t o  some aspect o f  t h e  p r o j e c t .  I t  i s  planned i n  Phase I 1  t o  have 
t h i r t y - t h r e e  students invo lved,  o f  t h i s  s i x  c a r r i e d  over  f rom Phase I. 
A number of the former t ra inees  i n  Phase I are s t i l l  work ing i n  the  
p r o j e c t  o r  are at tached t o  i n s t i  t u t i o n s  ( t r a i n i n g ,  extension,  and 
research)  concerned w i t h  sugar and l i v e s t o c k  product ion.  It should a l so  
be noted t h a t  non-degree techn ica l  t r a i n i n g  accounts f o r  40 pe r  cent of 
the  t o t a l  f e l l  ows h i  ps awarded. 
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I n i t i a l l y ,  there  were problems i n  the  t r a i n i n g  program because 
i t  had n o t  been customary f o r  UNAM t o  recognize some o f  the  c o l l  ab- 
o r a t i n g  i n s t i t u t i o n s  as approved t r a i n i n g  centres. Speci f i c a l  l y ,  llNAM 
would n o t  recognize thes is  research work of  a s tudent  undertaken a t  
one o f  the  o the r  research i n s t i t u t e s  unless t h a t  s tudent  was super- .. 
v ised by a pro fessor  o f  UNAM who was a lso  conduct ing research a t  the  
same research i n s t i t u t e .  An agreement was f i n a l l y  worked o u t  between 
UNAM, C I E G ,  and INIP. The t r a i n i n g  program i s  now progressing w e l l  
and i s  an exarnple o f  how the  p r o j e c t  has encouraged i n t e r - i n s t i t u t i o n a l  
coope ra  ti on. 
Management and Program P lann ing  
I t  was r e a l i z e d  from the  s t a r t  by both IDRC and the p a r t i  c i -  
p a t i n g  agencies t h a t  . t h i s  was an ambitious undertaking. I n  terms o f  
management and admini s t r a t i o n ,  the  p r o j e c t ' s  successful  operat ion 
requ i red  the continuous cooperat ion o f  eleven f u l l - t i m e  researchers 
opera t ing  i n  s i x  d i f f e r e n t  research i n s t i t u t i o n s  i n  var ious pa r t s  of 
Mexi co. 
Due t o  the  s t rong p e r s o n a l i t i e s  of  t he  var ious p r o j e c t  com- 
ponents' leaders and the  lack  o f  any i n s t i t u t i o n a l  cooperat ion i n  t he  
past,  p r o j e c t  s t a f f  s t a t e d  the re  was a tendency f o r  the  d i f f e r e n t  
research groups t o  work i n  i s o l a t i o n ,  independent o f  any o the r  sub- 
p r o j e c t  experimental  a c t i v i t y .  Furthermore, t h e  o r i g i n a l  p r o j e c t  
leader ,  a lso  i n  charge o f  one o f  t h e  sub-projects , was unable t o  ge t  
along w i t h  several o t h e r  sub-pro ject  leaders and t h e i r  s t a f f .  This  
problem was 1 arge ly  so lved by having the  Advisory Committee s e l e c t  
a new p r o j e c t  leader  from one o f  t he  u n i v e r s i t i e s  who u n l i k e  the  f i r s t  
p r o j e c t  leader  was seconded t o  CONACYT on a f u l l - t i m e  bas is  t o  coordinate 
the  p r o j e c t .  
Subsequent t o  t h i s  appointment, i t  was decided by the  p r o j e c t  
leader, CONACYT, and I D R C  t h a t  i n  t he  case o f  a poss ib le  Phase I 1  f u l l  
r e s p o n s i b i l i t y  f o r  coord ina t ion  would l i e  w i t h  CONACYT r a t h e r  than the  
s c i e n t i s t  coord inator .  This has occurred i n  Phase 11, and as of A p r i l  
1977, t he  p r o j e c t  has been f u l l y  i n t e g r a t e d  i n t o  the  CONACYT s t r u c t u r e  
and an agreement has been reached between I D R C  and CONACYT t h a t  the  
ob jec t i ves  o f  Phase I 1  be more t i g h t l y  def ined and monitored by both. 
'The o rgan iza t i ona l  s t r u c t u r e  o f  t he  p r o j e c t  has remained 
i n t a c t ,  b u t  there  have been changes i n  terms o f  t he  i n s t i t u t i o n s  i n -  
volved. S h o r t l y  a f t e r  the  p r o j e c t  began, t he  Nat iona l  Sugar Comnission 
(CNIA) withdrew frorn a c t i  ve p a r t i c i p a t i o n  i n  t h e  p r o j e c t  b u t  remained 
on the  Advisory Committee i n  an observer capaci t y .  I n  p l  ace of  t he  
Sugar Commission, the  L ives tock  Research I n s t i  t u t e  ( INIP)  , a branch of  
the  M i n i s t r y  o f  A g r i c u l t u r e ,  entered a c t i v e l y  i n t o  the  p r o j e c t ,  l a r g e l y  
w i t h  the use o f  i t s  w n  funding. 
- Since i t s  i ncep t i on  i n  1970, CONACYT has been i nvo l ved  i n  the  
e labo ra t i on  o f  n a t i o n a l  d i r e c t i v e s  f o r  science and technology, and i n  
suppor t ing  research and t r a i n i n g  f o r  i n d u s t r y  and the  se rv i ce  sectors. 
Previous t o  t h i s  p r o j e c t ,  i t  possessed 1 i m i  t e d  techn ica l  capabi li ty 
f o r  s e l e c t i n g  and/or mon i to r ing  research p r o j e c t s  and l i t t l e ,  i f  any, 
involvement w i t h  the  a g r i c u l t u r a l  sec tor .  Thus, the  p r o j e c t  was some- 
what a l i e n  t o  CONACYT's s t ruc tu re .  The change o f  admin i s t ra t i on  when 
the '  new President  o f  Mexico assumed o f f i c e  i n  1976 brought  about i m -  
p o r t a n t  repercussions t o  CONACYT and consequently t o  t he  p r o j e c t .  The 
D i r e c t o r  o f  CONACYT was changed as we1 1 as a1 1 o f  i t s  t o p  management. 
The new management misunderstood the  o r i g i n a l  purposes o f  the  p r o j e c t  
and para lyzed the  movement o f  funds f o r  a pe r iod  o f  f o u r  months. As 
of Ap r i  1  1977, the  p r o j e c t  has been f u l l y  i n t e g r a t e d  i n t o  the  CONACYT 
system, by h i r i n g  a new p r o j e c t  leader  responsib le t o  CONACYT and by 
developing a new coord ina t ing  system i n  which f i n a n c i  a1 and admini s  t r a -  
t i  ve responsi b i  1  i t i e s  are exc l  us i  ve ly  p l  aced w i t h  CONACYT. Both pro- 
j e c t  and CONACYT s t a f f  have i n d i c a t e d  they f e l t  these changes improved 
the  coord ina t ion  of the  d i  f f e r e n t  p r o j e c t  components and t h a t  CONACYT's 
c a p a b i l i t y  t o  moni tor  and coordinate o t h e r  research p r o j e c t s  has been 
strengthened, although I D R C  p r o j e c t  s t a f f  be1 i e v e  i t  s t ' i l l  lacks  the  
s c i e n t i  f i  c manpower t o  adequately i n i t i a t e ,  moni tor ,  and c o n t r o l  s i m i l a r  
research p r o j e c t s  o f  t h i s  s ize .  
2.5 Admin i s t ra t i  ve and Financi a1 Problems 
While an agreement was reached between I D R C  and CONACYT i n  
e a r l y  December 1974, CONACYT ( a c t i n g  as the  s o l e  c o n t r a c t i n g  agency) 
d i d  n o t  f i n i s h  s ign ing  agreements w i t h  the  various i n s t i t u t e s  u n t i  1  
J l t l y  1975. This was the  r e s u l t  o f  n o t  having the  cooperat ion o f  CNIA 
and o f  t h e i  r eventual dec is ion  n o t  t o  p a r t i c i p a t e  i n  the  p r o j e c t .  
CNIA f e l t  t h a t  i t ,  n o t  CONACYT, should be the  so le  con t rac t i ng  agency. 
Due t o  some d i f f i c u l t i e s  i n  ob ta in ing  signed agreements f r o m  
a l l  the  i n s t i t u t e s  involved,  t h e r e  was a delay o f  s i x  months before 
a1 1 sub-pro ject  research was under way. This  i n  t u r n  l e d  t o  delay i n  
t he  purchase o f  equipment, and the  recru i tment  and t r a i n i n g  of post-  
graduate students.  Also dur ing  Phase I, t h e r e  was a four-month delay 
i n  t h e  movement o f  funds from CONACYT t o  t h e  i n s t i t u t e s .  This was a 
res u l  t o f  the then new admin i s t ra t i on  i n  CONACYT who wished t o  have 
more con t ro l  over the p r o j e c t ,  and i n  doing so, reviewed the  accounting 
procedures o f  the  i n s t i t u t e s  and made what they f e l t  t o  be, t h e  
necessary changes. It should be mentioned though, t h a t  i n  those cases 
where funds from I D R C  t o  CONACYT were del ayed , CONACYT cont inued con- 
t r i b u t i n g  funds t o  the  p r o j e c t  t o  ensure t h e  con t i nua t i on  o f  research 
i n  a1 1 o f  the  sub-projects. 
2.6 .. Nat ional  Linkages 
While two t o  the  o r i g i n a l  p a r t i c i p a n t s  dropped o u t  o f  the  pro-  
j e c t  by the  end o f  Phase I, i t  was an encouraging s i g n  t o  see t h a t  t h i s  
d i d - n o t  lead t o  the  complete breakup o f  the  p r o j e c t  and t h a t  these 
vacancies were f i  1 l e d  r e l a t i v e l y  soon by o t h e r  i n t e r e s t e d  i n s t i t u t i o n s .  
Furthermore, w h i l e  I D R C  s t a f f  f e l t  the i n s t i t u t i o n s  d i d  n o t  always 
work together  i n  Phase I as c l o s e l y  as they might  have, t h e i r  w i l l i n g -  
ness t o  s ign  an agreement f o r  an a d d i t i o n a l  two years,  under a more 
c e n t r a l i z e d  management sys tem, i nd i ca tes  a sense o f  i n t e r - i n s t i  t u t i o n a l  
cooperat ion t h a t  was n o t  present  be fore  the p r o j e c t  s ta r ted .  Fur ther-  
more, new i n s t i t u t i o n s  have expressed an i n t e r e s t  i n  t h i s  research 
area. The U n i v e r s i t y  o f  Chapingo, o the r  departments i n  UNAM, and the 
Ins  ti t u t e  o f  E l e c t r i c a l  Research ( I I E ) *  have i ndi  cated t h e i  r desi r e  t o  
work on o r  i n i t i a t e  para1 l e l  research p ro jec ts .  
Another promising demonstration o f  the i n t e r e s t  shown by o the r  
Mexi can agencies i s  t he  ongoing negot i  a t ions  w i t h  the  Nat ional  Organi - 
z a t i o n  o f  Sugar M i l  1s (ONISA) which has i n d i c a t e d  i t s  w i  11 ingness t o  
p rov i  de fi nanci a1 support  once the IDRC p r o j e c t  terminates. 
The importance o f  cont inu ing  support  f o r  t h i s  k i n d  o f  major 
i n t e r - i n s t i t u t i o n a l  research program i s  due t o  the r e a l i z a t i o n  by the  
s c i e n t i s t s  invo lved,  t h a t  the examination and development o f  the  most 
p roduct ive  system o f  sugarcane u t i  1 i z a t i  on i n  animal feeding w i  11 take 
1 onger than the  dura t ion  o f  t h e  p r o j e c t ,  and w i  11 requ i re  the cooperat ion 
o f  var ious d i s c i p l i n e s  w i t h i n  the s c i e n t i f i c  community. I D R C  s t a f f  
f e e l  t h a t  CONACYT probably prov ides the bes t  guarantee t h a t  t h i s  k i n d  
of  support  w i l l  be ava i lab le .  
2.7 Regional Linkages 
Linkages have been developed between d i f f e r e n t  count r ies  o f  
L a t i n  America, where sugarcane u t i l i z a t i o n  f o r  animal feed could be 
important.  'These l inkages have been main ly  i n  t h e  areas o f  animal 
n u t r i t i o n  and the b iochemist ry  o f  sugarcane u t i l i z a t i o n ,  and w i t h  such 
i n s t i t u t i o n s  as t h e  I n s t i t u t e  o f  Animal Science (ICA) o f  Cuba, the 
Domini can Centre o f  L i  vestock Research w i t h  Sugar Cane (CEAGANA) , and 
the Centre f o r  Research and T ra in ing  i n  Trop ica l  A g r i c u l t u r e  (CATIE) 
i n  Costa Rica. S c i e n t i s t s  f r o m  twelve count r ies  have v i s i t e d  t h i s  
p r o j e c t  and a number o f  count r ies  were present  a t  t h e  I n t e r n a t i o n a l  
Conference o f  Sugar Cane i n  Animal Product ion which was sponsored by 
the p r o j e c t  i n  Mexico on 25-27 A p r i l  1978. 
2.8 The Benef i c i  ary 
The p r o j e c t  was in tended t o  b e n e f i t  t h e  Mexican economy by up- 
grading the  p r o d u c t i v i t y  o f  beef  and mi 1 k p roduct ion  and t o  develop 
new markets f o r  the sugarcane i ndus t r y .  
. The methodology employed was n o t  i n t e n t i o n a l  l y  designed t o  
develop new technologies s u i t e d  p r i m a r i l y  f o r  the campesino o r  t he  
smal l  marginal sugarcane producer. The i d e a  was t o  devise new techno- 
l o g i e s  . . .  t h a t  would t u r n  sugarcane and i t s  products i n t o  animal feed. 
*To study the  a1 t e r n a t i  ve uses of waste gas f rom biomass fermentat ion 
i n  t he  product ion  o f  feeds and f e r t i l i z e r s .  
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The economic evaluat ions were used on ly  t o  determine the  re1 a t i v e  eco- 
nomic bene f i t s  o f  the  a1 t e r n a t i  ve uses of sugarcane a t  d i f f e r e n t  scales 
and under d i  f f e ren  t condi ti ons o f  processl ng and u t i  1  i z a t i  on, a1 ong w i  t h  
a macro desc r ip t i on  o f  the  c a t t l e  and sugar i ndus t ry .  They were n o t  
conducted t o  h i g h l i g h t  a s p e c i f i c  techno log ica l  package s u i t e d  f o r  a 
s p e c i f i c  category o f  Mexi can beef and sugarcane producers. 
The m a j o r i t y  o f  on-farm experiments t o  date have been c a r r i e d  
ou t  on l a rge  c a t t l e  farms and e j i d o s ,  and w i t h  a t  l e a s t  100 head of 
c a t t l e ,  usual l y  more. Nevertheless, techn ica l  and economic s tud ies  
are now being conducted i n  marginal areas i n  order  t o  assess e x i s t i n g  
technol ogies and the  campesi no 's  reac t i on  t o  new technol  ogies. Fur ther  
i n  t h i s  area, :[DRC i s  encouraging the  economists i nvo lved  t o  evaluate 
the  operat ions o f  t he  smal l e r  (be l ieved t o  be uneconomic) m i l l s  pre- 
s e n t l y  g r i nd ing  cane f o r  t he  sugar product ion. 
3. I D R C ' S  ROLE AND INVOLVEMENT 
Given the h i s t o r y  o f  i n s t i t u t i o n a l  i s o l a t i o n  i n  Mexico, IDRC 
s ta f f  were i n e v i t a b l y  drawn i n t o  a complicated round o f  i n i t i a l  d i s -  
cussions on the r e s p o n s i b i l i t i e s  and r o l e  o f  each o f  t he  p a r t i c i p a t i n g  
agencies i n  t h i s  p ro jec t .  CONACYT was se lec ted by t h e  i n s t i t u t i o n s  as 
the umbrel la organ iza t ion  which, using the  decisions o f  the  s tee r ing  
comni t t e e  , woul d moni t o r  and con t ro l  expendi tures . CONACY T's i nex- 
perience i n  coord inat ing  research p ro jec ts  l e d ' t o  cer ta in .  addt in is t ra t ive  
compli cat ions which were even tua l l y  s t ra igh tened o u t  as CONACYT assumed 
more r e s p o n s i b i l i t y  f o r  d i  r e c t i o n  o f  t h e  p r o j e c t .  
IDRC s t a f f  f e l t  t h a t  considerable diplomacy was requ i red  t o  
moni tor  and ensure t h a t  each i n s t i t u t i o n  stayed w i t h i n  t h e  agreed re- 
search program w i thou t  undercut t ing the  coord inat ing  r o l e  t h a t  the  
s tee r ing  committee and CONACYT were supposed t o  exerc ise.  Some of the 
p r o j e c t  s t a f f  f e l t  t h a t  IDRC should have taken a more a c t i v e  r o l e  i n  
the p r o j e c t  such as he lp ing  t o  j o i n t l y  organize and sponsor the  recent 
i n t e r n a t i o n a l  workshop. 
4. BROADER DEVELOPMENT IMPLICATIONS 
With the change i n  admin is t ra t ion  i n  1976, CONACYT i s  apparent ly 
being given an increas ing budget and mandate t o  coordinate u n i v e r s i t y  
research. 
This p r o j e c t  was unique i n  t h a t - - i t  was the f i r s t  @Search p h -  
j e c t  CONACYT had ever administered. They used t h i s  oppor tun i ty  t o  
deve.1 op a mre systemati c  method o f  moni to r ing  and audi ti ng various 
o ther  p r o j e c t s  o f  t h i s  nature.  
S i m i l a r l y ,  there may be some important  cont inu ing bene f i t s  froni 
t t t ecoopera t i on  t h a t  developed i n  t h i s  p r o j e c t  by u n i v e r s i t y  and govern- 
ment departments which have had a l ong  h i s t o r y  o f  i s01 a t i o n  and com- 
p e t i  ti on between each other .  
It may be d i f f i c u l t  t o  even tua l l y  develop a  process f o r  sugar- 
cane u t i l i z a t i o n  which t h e  small campesino w i t h  on ly  a  few head of  
c a t t l e  can u t i l i z e  b u t  t he  p o t e n t i a l  b e n e f i t s  j u s t i f y  cont inu ing  re-  
search i n  t h i s  area. Sugarcane i s  a  w ide l y  grown crop i n  t h e  t r o p i  cs 
and produces t h e  g rea tes t  amount o f  energy p e r  u n i t  o f  l a n d  of any 
w ide l y  grown crop. 
Low sugar p r i c e s  have made cane product ion  uneconomic i n  many 
areas whereas meat and m i l k  demand i s  i nc reas ing  f a s t e r  than supply, 
r e s u l t i n g  i n  a  cont inua l  increase i n  p r i ces .  
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